Helicobacter pylori mutants defective in the clpP ATP-dependant protease and the chaperone clpA display reduced macrophage and murine survival.
The ATP-dependent caseinolytic proteases (Clp) are important in resistance against environmental stresses, antibiotic treatments and host immune defences for a number of pathogenic bacteria. ClpP is the proteolytic subunit, whilst ClpA acts both as a chaperone and as an ATPase driving the degradation of damaged or mis-made proteins. The gastric pathogen Helicobacter pylori infects approximately half of the world's population and can cause gastric or duodenal ulcers, gastric malignancies and mucosa-associated lymphoid tissue lymphomas. The conditions of its in vivo environment expose the organism to host immune cells and upon treatment, antibiotics, conditions likely to cause protein damage. We generated isogenic nonpolar mutants in strain SS1 of clpP and clpA and double mutants with both genes inactivated. Such mutants showed increased sensitivity to antibacterials causing protein damage and/or oxidative stress, in addition to a reduced survival in human macrophages. In the mouse infection model the double mutant SS1 clpAP lacked all ability to colonize the murine host. This suggests that the ability to recover from protein damage is of key importance in the pathogenesis of this organism.